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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly form a SI02 film on a Si 
substrate with a thickness of 1 .5 nm or less by ultraviolet rays activated 
and oxidized process. 

SOLUTION: An ultraviolet rays source is movably provided adjacent to an 
optical window provided on a processing container holding a substrate to 
be processed. A position and a driving energy of the ultraviolet ray source 
are configured to form an oxide film having uniform thickness on the 
substrate to be processed. 
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(57) [SiKj] 

mm] S i »«J:{C. Jf S*s 1 . 5 n rntlTOS i 




(2) 

1 

[i»*J«2] BUfBK^kMtiO. 3-1. 5nm(DiBffl 
-«gB*g©*»(*iSg©S?Jt:^ffi. 

[is^ei i?ria«ia*fx«. o,. o,. N.ofcJ: 
afNo.to^c-sf*©!'*-^*^— s/d*-ene.©«*?^ 

J: 0 S n -5 C i 5:!^ t -r 1 ~ 5 © 

t,>rn*'-]afBis©^(*siSflc«i3i:^. 
m^:^mK.&mm» s H±2>xg j; o >i s c i ii^wit -r 

1 ~ 6 © 'J ^ . (,>-rn*»-:®iBlS©^«^S 

•C> mfBS««:*tOr|HlKa«lS-«i-SXSJ:«)>3:SCi 

%#siir*iii^i~6©^^. ci-rn*!— ^lets© 

um^mmic^ u -c mmm s sxej: o nc * c t % 
mit-r^m^mi'^6(o')ii. c^rnjip-^sBts©* 

1 0 ] m^m^t^^mmt=&mm}ic^wi 

3#4XS«. «riBS?>MS®4. MfBS«^M±(c*5C^ 
■C. 3e>«CHfliBS#51-illi!l<i:»«<t©Pa©lBl^ftK:J:0*l 

mt ■ri>m^ s « /c» 9 EK©*«**^ai®iiJi:& 
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^|siS(*$^S©S!iJg:^«6. 
cai*3i 1 2 ] B9iaa«im«aB<t 

t--SX^B«5iB»«©?S6n/c^llStCte(,^-C»f3n. 

©MJ¥a!lil*5S'J^tC^t * J: ^ icmVii C <b *i|f»<!: 
■rSiS*^ 1 ~ 1 1 iB«S©*i»(*^S©l3{3*:^a. 

1 3 ] mimmii:^ *rStt{b-r «>Xg{i, 19 

t-r^n^m i ~ l 2 ©!> t>-i*n3&>-:BiBt8©*^ 
fnB»«as«:K^*^wra«is:*/;^?r«*&-rs:</;^ 
20 m^^f^mm^. Mfa«ffi«B±©WS©"S3K:tei>-r 

Sitzfa A{ca-:JI.»r MiBJgjeS n/c^J^^rMIBS 
««fflK:*jW-SMffiK<l:)a©ia/f ^***'l^K«c4J: 'J 
«:jliRTSCi%«F®i-r-&it*^l 4iSi&oMimm 

tficcfcl^-c BlfiBK'fbl®©M/^lb*iS/J^«: 6 J: ^ 

^1 5ia*8©s««iffiiia. 

[fB*]^ 17] 3 i5>tCByiB««*!ia^S«*. fflBSfiJ^ 

i5^«i*sfi/hK^cs J: ^ (ctiriasmiSjSK: =t s wTiaam 
40 [ii*3ii8] «iri3:/oi'5A». ifiassftiiiiig 

cti(c*j(,^-CmriBK^fclS®^i^«)'^«:'J^<C!ft* J; ^ 

i-r sit^s 1 7 fBi8os«teai® . 

[«*^ 1 9 ] mria:</;^«*g*e«. sgJi-^^Sia-r 

^«$4KJ:0«fi£3n. B3IBSIJ1-i®®<!:S«<!:©Pa«Ci5 
311 4 ~ 1 8 © ^ ^ , l,>rtl*>— 31iB*8©S«ftiffl« 

m^m2 0 ] tiriB;?/;^ iiria»«sia3&> 
50 e.fitBS««SK:«ria*!Hi^;^ sts»©>'^^i' 



V 



3 

[ mmM. 2 1 ] mmm!^mmimiK^-c c i * 
imittiU^TMi 4~2 0©^%. t^^-rtiifi—m^m 

l^tt^^^Ml 4~2 1©^%. C>-r*a*i— ^IBK 
■C*-2>C<!:=Sr1$Si[i-r€>f*3j?]ai 4~2 2©5-fe. 

ci»*JB2 4] iugB5^^is®». m§im9mmmm<o 
m^m 1 4 ~ 2 3 © ^ ^. ti-rnA>— ]BiB*s©s«efi5a 

ci^i^sii-rart*^! 4~2 4©'>%. i,>-rn*>- 

J; oasis I/. S1^j||«M««:fll^/cN^jt^<!:«{|^ 

friBS«sit&s$^s». 

f^BSSIil-i^iS^r, Buia»S«M±©^«©i«3K:*$c^r 

2 7] $ 6 (cirg^«K'&^&^-r s^isa 

miBX^3M^K:aiifeLr^W/cCi«r«fai-r4 

n>m2 6fB®©s«i2ffli'>^^A. 
Cit^ 2 8] 36 K.mtmmicmmm'kn m^m. 
^g%. friBX^ii^tcaiteb-ciarWfcct^^iit 

fr^m^^Z 6 */i:»2 7IB4£©S«i!tSi':3!Lf-A. 

fcSts*!ia-> ^ A -c * -? r . 
«^BS«(Ma^a». 

|!riBSffi«ffi«:^4S«-rs*fta;</;^*«»&^S:</;^ 
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frfB»««ffitcSlli^iia4:MWL/. B5IB«m:<fX*ri11{b 

mt^m^wm^. H5iBa®«B±©ff5e©?is$«:fci,>t: 
[W#^3 0] s«Lhtc*ai«ig*JBJiS«-*R!Eiii:^-c 

— *ytW1g»©^i?;^^l'^«8(«:#i*&-r€> 
10 BiTIB— */c»1®S5[©'3'iJ;<7;U^^j!g©S«tC*jC»-C. B« 

MiBS«affl{c*}W s B«iBr§14-7 i;'*;u©JSiCt;«:4: o . 

*9ffiJS14^i?*-'l'*»fiEf-5Xa». I5SB— 
©■7 s;'* Jl'i!S©S<? ©t^«:^fb3i±«C3JS6Sltf 

s 6,{ciriBi»#igrtfc*iitsMt«^©S3ai*s/JMfr s 

-scc-oti-c. 8iriB«i»JB©t«BtcS-:JC»r*»&Xg 

20 

IJSB— *ft:l*a®!©-5i^*Jl'«©#^©KSI=fe. B5ffi« 

». tirfB7'7X-7jg*>e,airaL/-cji5fi£$ 
tiff f Sr§14 ^ * ^t- ^ jffiS 3 -a- S □ SB i * c: <t * 
iRfSSii^'&ii^^ls OiBlS©iMSi&i^©Jf5fiR:&ffi. 
(ii^3 2 ] t!riB-«;fe»«»©75^*^uig©S^ 
©^®1^JS§«> HtriaiteJSIi©]!g>5^«i*«:''J^'ft-rSJ:^ 

30 (cstf n s c <!: 4«pm i -r -sw*^ 3 o * /c» 3 i iBte 

©*6»)g|©}^fi!E:^. 

[»^]S3 3 ] frta— */t»«iK©^t>*;i'?s©S'? 

©Sjii«S8». |iIiBi»iSBi©aR^3i!l4«'Wtt- «>J:^ 

{cstfn* c i *«Fa<t-r sss^3 0 */c«3 1 gB4S 

[1*^3 4] BiriB— */c««»©^^;'*^u®©g•<^ 
©«SS?:^<tS-tt6Xgl*. ffirffi— SJ/ctJSfS©^!?* 
^waSCtitS^s friBSK{C>PtL/-CtB>Ff&^«:^(4S'&i>X 
?i*$tJCt*!JfSit-rStS^:«3 0~3 3©^-^. C» 

40 ■rn*>-]itB4S©iffiiSii©JKfiS:^ffi. 

[!9*3®3 5] WfB— *yt«1S*fc©^t;*;i'iS©S*f 

©t»;ss*^<k$-t*'Sxg». B^rfB^7Xvi^^©|g!^b^^•'7 

-4^{tS-l±5Xg*$tJCi*!|tmi-r^>«*^3 0 

~3 3©^%> (,>-rti*«— ]SfB*8©»iBai©J^fiS:^. 

[iS3}t]13 6] MfB-S:rc«^ISt©75^:tr;l'jS©S'7 
©t(?SI*aS<t$-&-SX!i». i9IB-7 5^*-'Vi®©«S«r8(f 
iBSfiK:5sfU-ca:<b3-ttSXe*^Ci«:1$«<frS 
ii^:® 30~33©^fe, l,»-rn*>- 3®Bt8©*6i»K© 

50 Cii^J13 7] HirgBttJSS*»fiWSXgB. flJIBa 



(4) 

5 

3 0 ~3 6 © ^> i,>-rtiip—ms^<oi^m<Dm^i3 

CHJ^ 3 9 ] frtBltl^© 7 e;* ;<7 Jl/P©S « . mib 

^as*>6iirai^t:s:we)ti. friaffitt^j^^ji/^MiB 
Mas* «:#M&^ sPBPes i * w-r s c t *ita i -r s 

J: ^ (cia^-r e c <t *l#«i-r ^►iS^Jia 8 4fc«3 9 

J: ^ (CS5c-rS C <!: ?:!^<t-r SiS*^3 8 *fc«3 9 
fBlE©S«MSi^. 

[i»*B4 2] MiB'7i^*Ji'®t9:^SP«« WiaiStS:© 
■75^*;l'j!S©S<?«:. ^iB«Sia^K:*fi/-c^8&oJfiB«:« 

^-rsci*!NfSt<t-rsft*^3 8~4 1©^%> c>-r 

nA>-^iB4S©S«Ma£^iB. 

[ 4 3 3 Btrs B ^ V'f}>\^m.we&'sm. . taiBa^© 
7i^*^w®©s^*. B3tBtsycas«cc?[*-r€>ftaf*^nj 

4 1©^^. i^-rnA^-^iB«s©sffij!ia^s. 

[i»*S4 4] B5iB5y*;V®ia3ESP«85iB7'-7Xv 

i>-rn*>— :®iBi8©s«*!iaiig. 

[»iiQ©^ffil«:Si^] 
[000 1] 

[0002] ■&tB<ommkm^^Mwmtx\t. wm\t 

■7'DH2X©ji*iifc{C, 0. 1 wmJfclT©y- hS** 
©«jf¥jiKt3:|fiJ±-rs*i> c©J;^«:^^K:JSS[*ffl^t$n 
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[0003] 

[|ie*©S?JB] LsfPOy-hfiA^O. lMm«T«:^t« 
<!;. y-hiteiStM©/¥3^b, S i 0,?rffi-^/c«^. 1 
~2nm. *«,m*Jg-nWT(cH:)E-rS£>il*5*>-6*i. 

tiAb. -e-©ifemy--hy-i'««E****^"?"sras*iii 

10 [ 0 0 0 4 ] c©J: ^ !a:*«-rse*<fc . tkSIS*** s 
i O.IS©fe©J:»)fc«S*'tc:^tr< . c©/c«t>*l^© 
Mif < -c s i I. yfcti^©)gil*vJ^ 

3t>Ta,O.^A 1,0,. ZrO.. HfO,. 
Z r S 1 0,*Sl>ttH f S i 0,©J: 5 ^c?SilS*f*f*4 

-5. C©J;^ttiaiim<*«l4*ffi'5C<t«cJ:0. -y- h 

fcl,i-C«> 1 0 n mifiS©!|«5fflWK)¥©^- h«5^lS'&ft 

20 «Iftl)-r'2>Ci*it?lf -2.. 

[0 00 5] «W^tfSe*J;0Ta,O,K»Ta (OC, 
H,) .*jJ:C/O.*^ffllf.f4i0/cCVD«K:J:»3Jl^fi£ 
-c*2.c<b*i»l6nTC»-S. AMfi<)^d:«^. CVD-r/n 
H2XlJ«ff8S«T. ilS»4 8 0* C. *€>l^«^ntl±© 

iaK-cji?T$n.2), c©j:^{ci/rjK^3nfcTa,o. 

Se.lcK^Hm+tcfcl^-C^^IMStv. ^©s 
c©i:9{cL.ries<ksn;teTa.o.JStt:^*«cH: 

30 [0006] 

tcS i««±«:j^fiSl/fc:&3!iS. i»IS)S©S i O.SSSt^ 

5al]gni4?«^l>$•a••^./c^^)(cB^f^$bCi^>©©. c©j:^ 

[0007] 4^;u^J^*©+-*' yT*trvf--f-4 
40 (Si±3lt*ttjS*>6«. JliRa(*y- HK^fclSi S i s 
«i©ra«:. lnmJi(T> W*O<«0. BnmWT© 
Jl§©ttoa>-C»l,>'^-XK<blg«::^a3-t*S©W* 

«jga-^-xii^b)g«^^{c»c>!i:>ii*s*»3. IPS 
sn?.. *>*:.4#^K:»c^--i-xK{tig«. s i 

RS^JfJREb JSC! C i n*. 

[0 008] S£3RJ:0. »i,»^^-hK<fciii»s ia«© 
:iijIS^B!^t (RTO) jKiaK:J:»J0fiSSn*©*s— «W 
50 -c***!. «lK^b®4^li©l ninJi{T©»3«:0fiKL/ 



[0009] #{c'<-xM<b«icDJS^. ^a>±i>cmmm 
CO 0 1 n *^Bjo«fc"5fl:f*a^^cssw. s^tmm 

[0012] 

[^@?:W^-r-5>fc«t>©^l5] *^H^{*±iB<DW®*. 
■ftKttO. 3~1. 5 nin©liH©l?S**T*C<!;* 

Wi«*^4K:iatSL//cJ:'>K:. mmimit. ms-e 
^)i«t<d;? s * w-r ■& c t jfe!^ i-r i ~ 

«. i(itj3^T)SiUT©;i3*wrsc i=&«Fm<!:-r«)if 
^i~4©5%. (,>-rn*>-^fas8©^«i*i5s©i« 

*!ia:*/;^«. O,. O,, N,O*Jj;C>'NOJ:0ite2>ffif© 

3. sfcw-ene>©ffl*^*>-eJ:oaJi?3n 

■5c<t*«Fiai-rsi«^i~5©^fe, i»-rn3!»-s 

ia*g©*«<*Sia©SJJS*ffiK: J; <3 . *fc«^^^7 K 
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f -sfs^^i^e©^^, t»m*>— ^iBt8©¥«<*^ 

g©«ji7?ffi«:J:i3, */c»a*JH8K:IBt8b/cJ:'5 

sjiBS^^iS*. i5iBSSSB±tc*ji»r> friaa 
■5^*9 1 ~ 6 © ^ ^ . c >Tn*^— «iais©^«:^g 

a 1 ~ 6 © ^ ^ . t^-rn*^— «iais©¥»f**5a©»{jt 

:^«:J:0. */tWiS^l OtciB«Sl/ytJ:5«:. bJIB 

fmrn^k. «5ia»saB±«:*jt,»r. se>6c«Jria5gJi-i» 

igi<»:»«<i:©ra©@IEft{cJ:»)«5e3n*^5E*lSi«:ffi 

{* 9 ia*s©^i*$^g©MJS:^atc J: 0 , * tcimmm 

1 1 «:iBt8L//cJ:^«:. mfBMiRt^^mMti^m 
(ciBPiii3-ti-2>xfi«. friesftii-iKas*. Bufas««®± 
fc*si»rm 1 *5<j:cxii2 ©:^^r^>l^c^3•«^ €>xgj: o i& 
€.c<!:*!itisti-rsi«*«i~6©'>%. c»-rn*>— 51 

t34R©^»iSS©i!ljS:J?ffitc J: 0 . *fcBif«^l2 
(ctatSL/c:J:^«:. friB»fi<i:Sli1«aSi*tl*tWK:^ 
8lr-r ■5Xg»B!riBSfi©fiS etifc^J^tcfct^r 3 
n. «(riBiS6nfc^«». iiriBS««ffi«:fcWSWi2^ 
^yi©KJ*^«)*5«'J^K:i^c 2> J: ^ (cStRS C t ^rlf 
®t-rsi«*]li~i 1 gBK©#*«:$^©S!Bi:^tc 
J: 0 , *fc«g»*3l 1 3 (cSalS UfeJ: 5 I^BKiffl:*/ 
X?rrSi4<b-r-&Xli», liftBStJI-i^jfS*, liriBSK^ffi 
cc*j W ^ mrieffi!<bl®©ISJl^**SW^«c& S J: ^ & * * 
^u^-cistt^-s c i %qf« t -r ss9*^ i ~ 1 2 © 5 

- H»i»Mi©raKgt<b^*J^(R-r*fc*©S««ra^ 

L. i(rga*affi:</x*r£tt<b-r-2>siJ^®i. Krias^i^^ 
as*. iria»««ffl±©HifSoiS3«:*jc>'tiii3!p"^"3i£® 

•3. *3fc««^311 5«:gBl8L/fcJ:^K:, 3 6«:«(rta» 

«*aa^B«. fnasiiW®3&«MfB»««ffi®Ji«3*^ 

mSi:^^. f5rlB$i|iai$gS»:^Pi'^AtcS-:JC»-rtiriB 

}g3£ 3 nfcfm!c*frias««ii{c*jw smibk^ bM©K 
1 4ieis©SffiS5S«S(c<fcO. */c«»^^i e 

CcietSL//cJ:5K> B!ria:/ni/^Att. Ui2««*5^^ 
aHJ«:*5i,»TB!riBB{<k)gi©llli/?Se«i**«'J^KftS<l: ^ «c 



(6) 



n^m 1 5 ^^cmmnm^icj: o . s wt»*^ i 

©)gJi^lft*<S''h{c>5: •& J: ^ icmnzmf^Bmi^J: -SftiiB 
ffitS©S«*jaH^fc J: 0 , *fct*il^ 1 8 {ciBte 0 

1 7 iBSE<DS«iaSKS«: J: 0 > S Bl««:^ 1 

ja-r-&tt*4ccj:»3«fi£sn. BiriBSiJ^«i«aiS«<b<DM 

if3?:^l 4~1 8©^ l,»-rn*^^^fBi£cDS«52iS 
SIHCCcfci?. S/c«lil^2 0CCgaiSL/c,i;^'K:. MiB 

Hm:^:^ >&«*&-r -Sa^O ^ i O S C i ?r!^t 
•r^)ii*3Sl 4~1 9 0D^^. t>Ttl*i— S§BiS©S« 20 

itiiBS^niSis»i^«3tj®-c*s c i*#mi-r?>i«3j?^ 

1 4 ~ 2 0 © ^ C>m*^— illB*8©a«*!M^^«: 
J:i3. *fc»fS««2 2Ci:SB«8UA:J:^«:. fiffiSSil-m 

mit;mKytm-c$}^ci:ii^tr?>n^mi 4~2 i 

©5%. i,im*>-«iBtt©»ffi*imSIS(cJ:0. itc 

itm>m 2 3 Ktais t j: ^ «: . i?nB5KJi-i»js«-* 

«1®a!©5l6®-C*'SCi?r#8![i-r6«*^l 4-2 2 

©^^. i»-rn*>-:^fat8©»«i2®siBfcj;o. 
«i**^2 4CclB*8l/A:J;^«:. msi^f^i^Mkt, «ilB 30 

<!:*!HFai(b-r'5S»*^l 4-2 3©^^. l^mffi—m 

imoymwm^iic i d . s 2 5 tciBig u 

!t$mi-rSi»^3Sl 4-2 4©^%> C^-rtl*i— OTBiS 

©»«iaasifs«: J: 0 . * tcitn^m 2 e (cibk ufc j: 
^{c. iaigimi*ii*»«±K:jfjfiS-rsfiXS^g<!:. mib 

f-Ar*or, liiiBSffi^affi^Si*. BifiBSKSffiKK 
^=S:SWr-6«!iffl^:5^4«*&-i'S:^/X^^g;<b, MfB 

mi^mmt. midm^mm^, B«i^ffi«M±©m^© 
ttriBX^ifi^iSKjii^ ur c i t -r sst* so 
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512 6 ^(oW&l&mzy:^ f-Afc J: •) . $ fcWiS*^ 2 
8 CCBBtK L J: ^ K . 3 6 B!riB»«K:fr^^lS?:^f ^ Su 

iijfBXsaassstcjiieu-ciat^t/cci?:^ 

ai-r-5iil*3B2 6 itfdAZ 7SBt8©S««ias^;^f A 

{cj:»)> *fcBfS^:®2 9iciBt£L/cJ:^«:. »«^B 

ffljgg t fflBSS^itta^S <b ©ra «:*^#H««: J; 0 a 

3 0 {ciBig L/fc J: ^ {c . »feiK:«Si»|g*0fiS-r SfiRM 
:^-c*-5t:. -*/tttl^©7i^*Ji'» 
i®«:«*&-r'5xii<b. mria-SA:«aia!©9i>*^i'^ 
^igl©S'?«:tei,»-c, WiB«ra;</;=^*>6t£ttvy*;u=fe 

mmr^xmt. «ugarSit5t^*^i'«rfHBS««®K:m 

l^-r-SXei. B0iB»S^ffiK:fcW2>tgiBrStt7t?:t;-'i' 
©SloKJ:*), iffi^li^rJ^fiS-r^XliiiO^ct). (MSB 

5;'*;^^la©S'!^©t*^8*^^t^■^^^^c**^^^T$n, S6 

K:MfBiffi»Mrtic*jW-5>S<^«©^*S/Wb-r S<t ^ 
ncSStitSI*. frlB-*A:«ffllK©^t^*^l'jS©S</K 

irtaiMs«ygi©ttfiS«:s-:Jc>-c^sxei. itr 

IB— */c»1tl^©-5i^:<7^l'?®©S'*©<^®*. MIBgji 

o t: ?f jfiS 3 ni^ iBffitt -7 * ;u * iija 3 -I* •& la psp i * 
^c:t*^<b-r-2.f»^^3 0iB4S©iffii»M©J^fiS:^ 
j*{CJ:0> */c»IS*^3 2lCfBt80fcJ:^K> MIB- 
*/£:li1til^©-7 5>*^l'?S®S^©feJitfc®«> lir^^ 
)K©)S/|E^«l*«/Wfc-r€. J: ^ tcS«<aS C i^igpSiti 

■rsffl^^s 0 sfcB3 1 iat£©iieiM^K©Jf5fiS:^ft«c«k 
0. *;rc«g«*5«3 SfciBiSL/cJx^cc. mrie-*/c» 
1|ge(©7t?^Jl/iE(©#^©A]3t^ll. tirfBI&lili©tt 

^ 3 0 * fc« 3 1 i&i&<Dmkm<Dm}i5cfjmicj: 9 . $ 

/c«iS3}?31 3 4 KiBtg Ufc J: ^ tc. MSB- * /c»a»© 

7i^*^uas©§«©l*sg*^<t3-&sx^«> Biria-* 

/ctt1fijet©-7i^>!7^uas©(4g*. MiBS«K:>PtL.-Cti*f 

e«)tc^te3-ii-sxie%^tf«:<b%i|f®<tr5S*:^3 0 

— 3 3 © ^ -^^ Ij-rn*^— :^iBiS©«5i^Si©ffM:^«: 
J:<3« */c«il*^3 5«ciaiSLA:J:^Cc, UiB— «:rc 

waia:©-7 i^^ji'®®^^ ©«si*^'fb3-i*sxs». 

linB::'"^ X-5'®©|g«)-'< "7 -*^^t3 it^JMii^ti C 
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§i^<jmmm<omf&:ff^ic 15 . * Mtm^m 3 e fcia 
ascent i/T^ibs-s-sxa^r^tjc i^itaiiriis 

*^30~33©^-^. li-rn*»— :^iat8©ite«tM©Jf5 
JItf Sn2>Ci?:!^8ti-rSi»3R^3 0~3 6©^%> 

«aw 6*1. Mia^ 5^;<;;l'iBS3£SiJ»8ata«3g[© ^ y * 

»i«*313 9Kia4SL')tJ:^(c. B5iaiSSi!©vt'*Ji'M 20 

<!;> Biiia:7'^x-7^ife®75»:>6Strabt:ig:W6*i< mrfafr 
lerSIS^ ':^*;n&«rfa*2SMifK:^r sigpspt *W 
•r-2)Cii&!RFai-rsif*^3 8iB«s©sfii!iffisaa«: 

J:«3. *fc«ifS?^4 0(cfa|gt/cJ:-5«c, SJia'^y* 
;u®iaS8P{*. B!riaitis©7y*;vas©R®4. 

■r-5S!*3S3 8 syt»3 9ia«©s«*aa^gK:<j: o . 

3:fcKiS*:S4 uciaiSU/c«}:^«:. Bsriave^:<;-ii'ifai9: 
5£se». B(riea©t©7-:^*;uie©tfc^i4. mria^si^** 30 

3 8 1; /t« 3 9 t^m>i&wim^wx.i. , S/cW 
S^]«4 2 cciBiSLfc J: ^ tc, Birta^ i:>t)i\^'mm.^ 
». fmBis»©5s^*^i'iH©s<?*. fsriajaa^tcssfb 
•ci^tt^tgcc^^-r set *!Kfm i -r sfi*^ 3 8 ~ 4 

1©^%. t,»rn75^-31fB«S©S«*!ia$gg(cJ:«3. * 
fc«il««4 3(cffit8bfcJ:^{c. m^'y^^iJi^WW^ 
sp«. H!riBit^©-7i^*;ujs©S'V?:. ftriatsiEMass 

•T'SiS^JSs 8 ~4 1 ©^ ^. i<»-rn*>— :aga*s©»« 40 

VSmmKH^. S5/cWi«^4 4(CfB*SU/cJ;^CC. 

^'m^t-t ^n^cs^^ 9~4 1©^%. i,»-rn*>— ^SB 

tt:$|g 1 0 CMim. 02 {JS 1 ©it^^»Jgg»{JS©IS 

K:^*>*is*%?«©Ma47S-rs-c& 
[0 0 1 3] sii4#M-rs«:. ^fljiiai o»s i so 
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■^-:^K^kMl 2?r/M/-C. Ta,0,. Al.Oj, Zr 
O,. HfO.. ZrSiO,. H f S i 0,^©?i5^ft 

y- hiie»M 1 3 tmwLi n. s ^tctfriBiKKSfry- 
hitei^iKi 3±tc«y- hmfiB 1 4*ijfjfiS3txri>s. 
[0 0 14] jt^c^ittajL-fcOr-^tc. *>3&»Si«jii|i«flJ 
jgg 1 0-c«®riB-^-;^B?^bM 1 2©J?3»^fiti5:K»J 
fSi,>©*J»* 0 < > WSW{c»«(riB-4-xKibB 1 2 « 

InmWT. WSO<«0. 8 ninJ-:iT©J13K:Ji5BS3 
ti-5. -7?. mlB-^-^^Kftl® 1 2»iriBS iSS^M 

[ 0 0 1 5 ] 0 2 IJBiTfBS i «fi 1 1 ±«:— «^:c;5S-r 

-t- 7mm. 1 2 j&j^fix-r •5/c»©«««ias® 2 o © 

[0016] 02«:#Mf «SteSlilg2 OiitS 

9mw^^ 2 *j^siJST-e^^-rs«MSS2 1 *w 

L.. t?ia«[S!iaS«2 2»b-5f 2 1 a%Wr*€S^'& 

2 1 Aicc^sns. § 6K:fltrfBSaass2 1 tf (cij 
mnafia^^2 1 A±©ts*afflss2 2«:*tisi-r^j;^«: 

i^+C'-'^-^ K2 1 BAiSW^n. t9iBt'f 7 — F 
2 1BCC»0,. O,. N.O, NO*S(,>ttCn6©il 
^ J: «3 2>Kfb:tf ns. 
[0017] B5iB'>+ ■7— F 2 1 BWCSI'Sci'Sfe^l- 

S2 l{c«5^^ci"©SI51-3fe*jSjfi^-ti-*-^2 ICdSfr 
iB»^2 1 A±©tSWiMlS«2 2 *Sm^S<fc ^ 
fiSStl*. *fc«afBS!2 1 C©J^fflll«:BSrffiSK2 1 C© 
ffi«:?&o-Ci^lijolg6!&:Sgn5iaS2 3 3!>iJl^fiS§ns. 

[0018] S2©J!iaSS2 1 tf «CS i »«*l5iBl!ft 
jaaSffi2 2 <!: UriSAL. ^W^^ I ©rtSP'&Sfa 

• j«El//i:f*0,^c<!:©K{h*?;^*^AL/. mftBamTt 
aS2 3?:|gS6L/rB>riB^<b:</:^*tcrStt&0*«ci'©'7 

Sn/cS i««2 2©«ffl*K<bt.. ^©temWiBS i 
S«22©*MfC0. 5~0. 8 n mgS©^^CCjgC» 
K<blS*i?^)«3n^. 

[0019] 2|E^?8-Ctti5Kaii^i6iH2 3 *li«B3l&^,« 

2 1 CK:r&-:>"C> ^5£©-::^ni'7AK:Sfo-C^lJiS-»*^ 
C t CC J: 0 . MiBK<bM*-«^c/^3 tmmt^C tifi 

14(Cj:i3. *sy2ia»«2 2©!^^©MJlS«:*jl>-C. J^tK 
snsK-fbM©MJ?!!^f»< «c€) J: 5!&:ti^t?*-7r 

Hi t -C te I » A:^3(i©S««J|c* </ ^©S^ii-iaMK 
{c, |5rlBSSlJ+^i®2 3©fiiS*Sl»«IBSbJ^*Jl'+'«r*'J 
iai-rsc<i:(cj;»). 3!>>*i-&M/l©^— 4ffl<Rt-*c:i 
j&i-c*^. c<r>tc^. *i3{pSKIbRh«:it?^m^y- t- 

Fiffiiifeii©)gji*i^-r*wsi*Ji5()mfi<jK:w$ij 
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[0 02 0] co)j:^i,cbrmfS(.^titcmitm\imt^m 

r5tt^kK<tS!iS-CJ^fiX3*X'Cl»4/ci«). Zhancjfte (Zhan 
g, 3-Y, et a1., Appl. Phys. Lett. 71 (20), 17 Move 
Btoerl397. pp.2964-2966) im^lyXl^i,J:'>iCWmm 

[002 1 ] 

m 1 lefiii^K: i 3 0 ©«fis%s^-r . 

[0022] 03 «r#«8-r'5«:. ss^Basftia^as 0 

^3 1 mt&am^s 1 'picimizm^3 

1 A±<DtS*5aSS3 2«:*rrfilLTE3^<DSIi1-i!£*a 

frie^Kias?g3 1 immns 1 c^r/furgf^s 

—ismtii^^'y-^'^ H"3 1 B(Ci1-gP©:</X?!g7!P6 

[0 02 3] mmwss 3 1 fc«3 6«CBirie-> + -7 - 

^-^ K3 1 BCD±:&«CgnE'>f ■^-'^f K3 1 B*JJ:0' 
■e©T®tft«iaS«l3 2*KWf -Si^K. 53S!&i*© 
§lli1-l^?r®jar-5tt!|!4<fc0ifeS^^3 1 DdiJ^fiRSn 
■CC».5, l?iB»}t&3 1 A4'«:WI5iBtty!!ia«S3 2 4 
ftlBft-r4t-3f3 1 atlim-fhtlX\,^i. 

[0024] 3 i^icmmmmm^s 1 ±«:«. siriB^t^ 

[0025] msim9\-^^S3 4 «. WiB3fe^3 
1 D Ltc:EM%^ 3 4 At. WHi^EM^^ 3 

4A*i<tiyf3fe^^3 1 D^ftLxm9^^^t»ws.m9mm 
ffi3 2±{ciia«-r.6«ii-3tiS3 4 Bt^^^. ms^m^ 

^m3 4BitUT^-j h 3 4 CICJ:iom3<PiC9iWXm-r 
<fc ^ tc. lusB*^ 3 4 A icsiitf^:^iBj«:^a(i3!»« nJttfc 

a^<Df«t?». mz^9^^M3 4B 

». «?iBi^Iir:^|S]«:*furBSii:ft{c^?i-rsJ:^ica:W 
». mtf?RS3!>»l 7 2nm©x+Jx-7-7>-:/*«E^C 

[ 0 0 2 6 ] Si/cH 3 m^mt^^ms 4 s 

«:J:0?l5fi£3nfc3iliWS*iBfiiB3l&^3 1 D%/rUTS5 

iBi&aifS3 1 cficc^A3ni>{c$t2:-:>r^^tti©®^ 

3 3K:\t9\-m>ti:^m (07rii-r) i 0 Nz!&6'©:^ 
1±*fX*t-7-<>3 3 A*:^L/T«*&$n> hmIB^^*' 
>^ «BiriESi!IJi-3tS5£i^S 3 4 <D3fe^ 3 4 A ©m 0 W 
S|J«:}^fiK3 4a/cBgra*a-:> rl?iBSIi^^S5l6Sia 3 4 tj^ 
©^Iffl3 4 DCCjjJEA-rS. 

[0027] 3 t^(,cmiBmf^^m<omvsicmi.K mam 
tn^^ms 4 B©ii:T«:7*c^*©K***^#3i**^i^^ 

S©=&ttl*(|-r'5fc*. SSIi1-3taa3 4 B©M19Jffi«ciEffli« 
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3 4F%Si:r> 3e.«:ffiBji««3 4F©T«:*ji,»-c. 

BiifBSiJi-^ejs 3 4 B icM}^-ri>^^ 34 A tmmm 3 

4 F i©raK:j^fiX3*i«>JB53*^-«*<'^-**<'^ 1 mmeS©SI{ 
l^mmic. •7^>3 4b*/M/-rN.%£©^F«14*f:^ 

*i«*&3n-s. c©su«fc», tiria9^i/3 3A*^e.© 
yRi^fjp^i^mi&stx. ■€•©»§«. c©^iis«c*5t»-c5i 

[0 02 8] B?iBa^S3 4 FTW^l^^Sitl^^c^iS 
14:«/;5^«BiIiB^ra 3 4 D ccssntu U > 3 6«:l5iBS6ii-3t 
10 S3feSlg 3 4 *(CJ^fiK 3 nfcStMP 3 4 E 

(cg^tU3n%. 

[0 02 9] m3(om^^mxu. 

iga3 4 {Cteli-CBiliBOJK--' h 3 4 CtcJ; O B5iB§IJ1-36 
jg(3 4 B©i^«l • ^2**llffll-r4 C . ^<D1^ 

mMim(imm^3 2(Dmmi^m^m.ismmimm 
r -5 c i K J: 0 mm<o^i:mmri> ctifi^^icr^ 

MIBCJ^K-^ h3 4ClJ=3>fjL-5fJSi'©$fJiai^a 

3 5 KJ; 0 SiJ®3<a-&. */c. l5§B*()tBSSg3 5 (JMIB 
20 ^M-7feiS3 4B©lg!Hl**>*iJ@PTS. 

[0 03 0] 04 (A) ~ (c) im3<Dmm!i&mms 

j^fiSL/cis^©. t#6tifcs i o,l^©x';:/v^ h ') 

(A) ~ (C) tCfct^^'t:. ^g^JiaSffi3 2-i:LrB8-Y 

4 (A) ~ (C) ©sa?«:*jc»-c. itriB«ia^3 

©F»9E»*\J0. 7 kPa (5To r r) Ki9:S3tv> » 
30 «sa«3 0 0' c«:i93e3*irt,»?>. 

[0 03 1] 0jn©ilS*». BUiBKia?fS3 1 tfiCCO, 
?:1 s 1 mOSfefi-CS^rae^&OAiti^^©"^- 04 

(A) itm9^^<Dm9ii^7t>tsifir>fcm^^. 3E/cH4 

(B) . (C) «milBSili1-»3 4B«:J:i3> ^asaT 
-C3 0 mW/c m'<DmiS.<Dm9\-it=S:mil'tcm-^i^ 
•r. S4 (B) |iriB^i^*®3 4B*4 1 Omm© 

mmx. ftj:t>i=,mt&mmm^3 2<D±mifi-i^ics 

[0 0 3 2 ] 04 (A) €:#MTS«:. S^il-^MW^tf 
40 *D*3&>oyiiJS^«S i S««®«:jBfiR3n«>S i 

©ji3«o. 2~o. 3nmm&x$,*). mmmtami' 

mt^OXi.^rjii.xoicMl^. 04 (B) ©«^«:»Buia 

5 i S«^ffl{C*SjO . 8 n in©S i 0,mifiB^StiX 

t,i^©*it>3!»*. 3^k:04 (B) ©Ji^fcii, mtzm 

9\-ytm3 4 BJfe4 0 0 mm©ffiHt?— ^tC^SL-fcCCfe 
ifiifit>h-r. frtBS -fV^S i S«3 2©ti*iaJ{C*il» 

•cff^fissnfcs io,m:<Dnmti^w^i'X^>^<Difit>iy 
-e-wism. Mias iS«±«:j^fiS3n;rcs io,ig 

©eJl^lt)li2. 7 2%iitt!![W:^*<.»ffitCft-o-Cl>S 
50 *J. cnttttfflbfcS«&a«K3 0(cHW©1#i4*S 
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[0 03 3] CtitcS*O04 (C) BuiBS i »ffi3 
2CDcti*a5#ifit? 1 0 0 n mCDE6n/c®HrHgi£§^i^ 
5t:aS3 4B?r^Sl//ci©^cr)S i O^IMOmmf^fu^^^ 
■To 

[0 0 3 4 ] 04 (C) ^#M-r€>^C. CCDJz'XtCLX 
Bf&^tifcS iO2m(Dmm\t0. 92-0. 9 3nm 

[0 03 5] @5^i, S4 (A) (C) <D*KiC*JCi 1( 
[0 03 6] 05J:O*>?&^^J:^»«:> ^fiX^ti-SSiO 

K:it:^-r^o a5«. 03a:>s«Mffl$6ia3 o*«o/c 
[0 0 3 7] 06 (A) (E) umscommmmm 

vp(^^{.^Xm%^!lmm^\^^^^ O.TkPa (5To 
r r ) . SSiaS^4 5 0' CtcS^U. 0,*f;5^41 
s 1 mCDSSfi-C^UJ&r^&^^BUiBSI^f^taSS 4 B* 1 0 

[0038] C<D^i^H6 (A) «Hf|iB^S^S«*^C^ 

6 (A) cDCTrtiSS*'i:>*^e>y«i:^rn]±±::&ic[fi]3<^o a 

i 0,J®(D®l?^S!l«3. 7 3%i^C-:»'CC>^o 

[0 039] cntcstL/tae (b> huib^sos 

fir^-To 06 (B) i:«9t)3!>^€><fc^tc. S i 0,KcD 
lgi|E^i!liJ3. 0 1%txm^LXl^i>o 
[0 040] 5 6tC0 6 ( C ) HUiB^5SC?:>S,#.^S 
Stti^C^^O^ 6 y flli:frl^T*^C 2 5. 0 m O/ciS^© ^ 
S i 0,lB(DK/?^Jffi%A#fiir^j^To 0 6 (C) J:0 
tw^^ict^^C. S i O,li(DKj¥^«il»06 (B) (Dii 

[0 04 1 ] cnCC^fU. 06 (D> gifiB^SOS 
.^.^S«4'>C^7^^^ 6 y m^y-fi^C 37. Smmr^U/c 

fti^cos i o^m<omm^m^l^^^xmr. 06 

(D) J: 0 ^CC. cOWt^S lOrWmmmL 

[0 04 2]— 06 (E) CCiFfcfc^^CfliB^CO 
S,«^.^Sfi*'C^>&*6 y Wi:&rftT:&«: 5 0 . 0 mmr 6 U 
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fdm^^\t,. MIBS i 0,IS(D)g/^«J»5. 0 8%* 

[0 04 3 ] CCDCt*^^. 03or>S«iO:a^a3O«: 
MiBSfei1-J^«3 4 B(D^<DS,^,S:S««:*r 

[0044] >XfC07 (A) (E) 03CDSffiKi 
®^g3 0 tC*5C^r«triBS^W^® 3 4 BO^Sipi* 1 0 
) 0 m m i U . ^SO[)S,^,«:l!S[Ma»fi 3 2 ©*'C^*^ h v 
tt:&I^lT:&tC3 7. 5mm-r6L/ytti[S«:t9:Sl/, Mtt 
a^-en^n3mW/cm\ 6inW/cm\ 1 2mW 
/cm', 1 8mW/cm'*5j:af24mW/cin'tcS: 

[0 04 5] 07 (A) - (E) *#M-rSCC. MIP<D 
t^6o#«07 (A) ©MSa«:3mW/cm'CCi8:S 

0 [0 04 6] 07 (A) - (E) <Z>Mm«. 03<O»« 
«!!a«fi3 0K:*JC^T. aii«a®3 4B(DMS«*S3i 

[0 04 7] 08 (A) . (B) «Jt®3EtMF!l*^l/. 
08 (A) ^^07 (A) - (E) <h|5|-^f^T^*5(/^ 
Slil^^fig^f^tf *:>rcc S i 0,|g^JfJfi£L//cii^ 

*/c08 (B) \tm^(om3Lmsiit (rto) 

[0 0 48] 09. 1 0«. ±fBOJ^*^lSi^/c. 0 

3oss*!!ia^s3 0 \^i6\^yi>mmLmfjW:<om,^^ 
ia^dg®«©^**tfe»^a--^'f-hT*f). 010 

[0 04 9] 09*#M'r'2>(C. Sl;]tc;^'r-'y::^lCC*5 

:7'2CCfcC^rH?ia«SSi^aS^S3 0*K:«*iLS»S3 2 
A b . B5iBS)li1-7fe?® 3 4 B mflBtSAaaSS 3 2 ± 

^h^. frfSX7^^>.r^l*s<i:O':^'r*t:/:/2«:^0 
ilTCibCcJ:^. WcUWmmSLZ 
2±CcSuiB®«*"3'^b^«^t«B'CS i 0,K«r?l5^-r 

[0 0 50] $6Cc;^T*-.^:^3K:*5CirS^Kt?t#6n 
/cS i CMcDJ^W^^^Sffit/, ;^f'';^:/4tC*JCir 

[0 05 1 ] 09OSji^2^ff^^S^^I*^ 0 1 OCC 
50 [0 0 5 2] 01 0%#MrSOC. «»Jtc::<f-^^::^l 1 



CIO) 



17 



gM^i^tCfcC^T. 2^<fc9}g5t3ti/c|ga& 
«riB:5^f'->^:/l 2*5<tOfx^'..:/i 3%«0igrc<t«: 

<fc»3 . #jS*)3lUSCC. ff/c3^cCffi[AQtaSS3 2±CCHtfia 
|gttx4^;V=f«:-r6 Uifet»vSSr S i OiM^ff^^-T^c 10 
[0 05 3] seccx^^r:/! 4«:tei^*rS^Sir»6 

n/cs i 02^<Dmm^'fti^^Mv. mm^^^^MA^t 

l>riSJBflE*5ft3n-5cfc^tc. mfiB»«SiiSSIg3 0(D 

smnTfeis 3 4 3 ^mm-r * y p ^ ^ a ^^s^^-r ^ o 

[0 054] c(DJ:^(fCbx^^^tifcy'u^vM.(iCU 
o r BuifiStJiSSis 3 5 »fnaa h 3 4 c *j<t o'SiJi^ 

3^a^.3 4 B^iftf^^ii'. -eoMlgMiBS^^3feaS3 4 BtS 

«iiBfriatSI[ffia»«3 4±U:0. 3-'l. 5nm. 
$ L < 1 n mt^T. J:OSf^L/< tiO. 8 n mt^T 

[m2iiifiCT] 01 s3(DS«iiiai?g3 o%^ 
^iA^/c^ *^0jom2jisscaicc<fcssffi*D:S^';?^f'A 

4 0 <7)W^^?n'^o 

[ 0 0 5 5 ] H 1 1 ^#M-r'2>tc. mffBS«*QiMi^;^7=* 

A4 o^i^^:^^M*iis^gr^o. asisA/saai© 

a^fi3 0 J:D&5UV-0,*aa^4 3<h. s«±oc 
Ta.C A1,0,. ZrO,. HfO,. ZrSi 

o. . H f s i o,m(oismmwmimmmmr^ c v d 

[0056] «)fPB#cc». Suiaa- ¥Uv !^m4 1 tC^ 40 

Aitifc^mmmmti^ ( i ) ifC^^xmnmumm. 

^4 2vufmim^^^^^tifcmmmm4 2 i^i^k 
(2) tc»r>t:ijgauv-o,«!.aS4 3tc^A3n. 
m 3 ©sssot^^s 3 0 cc J: 0 . Buia§i?f*a^ 3 4 b 

^J:0. aiCCTH-rs i Oi^-:5^e{b|gl 2^rf?33G5 

[0 057] friauv-Oa*3:a^4 3«:4ac^ 

TWgBS i 0,K4fl5flE3nyttt«iaS««iSK ( 3 ) 50 
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«:?&orcVDiaaS4 4«:zSA3n. luiBS i 0,1B 
±ccia 1 «:^T1SSI«(*^^- h«ii»18 1 Atmi&iti 

[ 0 0 5 8 ] s hiimtz^mmmmtzcwY)9mm 

4 4*^6iSEg(4) k:jQor^a)^4 5^^3n. mriB 
?^^4 5-c?^iP3n/d^. igsg (5) «:aoTv3--K 

[msSIJfit^] HI 2». *^H^cDll3*i!it^tcJ:S« 

[0 0 5 9] 01 2*#M*r'2>«:. mwm^^:^TJ^A 

0 A«HjlB»SteS->;^^A4 0 <bS<HL/c1t^*WT 
-StJj^. fJiBCVDiata^4 4(D^t>D^:/'^XvM<b*!!j 

a^4 4A5&^si:f6nriiSo 

[0060] frfB:?^^X^^<b^!iia^4 4 A«:«. 8u9B 
UV-0,^n;a^4 3^C*5lirS i 0,li^J^^3ti/cfS 
*!iSSfi?5>^ig8S (3) CCjaor«*&3n. 
'^^{bftiatc J: 0 . S i ONIS*5}i5fiR3*iSo 

[0 06 1 ] t^-h^^iM^. mu\}y -o^^mmA 3 

1 >'*^xv^{bsai®^4 4 Aiorariftoii-rc ikij: 
0 . 0 1 3 ocTi^-r . s i oNy- uteaaai 3A%wr 

6*3ii*iSgl OA*JKfiST^C<!:*^-Ct€>o /c/dU0 

13 A*. %iicmni^fcm^i^\tn—<o^mn^^^ 

[0 06 2] 01 3a>«iSl OAr«. iriBS i ONy 
-h^]^13A«l. 5^-2. 5nmCD/f 3CCjfM3 
n^*5. ^CDBSSl 2<OSffi*0:ffiS^S4O A^rffi^Ct 
(C<tO. StrlBS iONy-h«iliKl 3A<DJSgPifi^«: 

>Sc*j> H3CDS««iffiS®3 0«:*5iir. au 

iBi6i«Sli1'*iS3 4 BcD^tt«S3tC^U/c^En:^rSl<D 
mMMmcm^^ti^^<ox\trji<,^ 01 4K:7n*r«*:^ 

ccB?iB«jO;ags 3 2 tc*f UTHIES -a-, c ntcffi^a 

3 4 BCDMJOiaS^S 2CC»f ^lsl^«> 3fea^3 4 B@ 

[0 0 6 3] ^/c. 0 3CDSKA!!ia^S3 OK::tel>r. 
mt^mi^'^9^itU3 4 B<DRt>U tC0 15(A) CCiix-T 

J:^«:,«±fttc[)SSj1^7feSS3 4B' iffic^ cn«:9f«:frrfii 
Ccamai!i3*i^rfe.fci^o 36«:. 015 (B) tc^-T 
J: ^ iiCt^iPi>^J^m9^%U 3 4 B ' ^PIBtg^affiSS 3 

2 ±tc*5C^T*K«:^rfi3«:^S3 lit: *> Jci^o 

[0 0 6 4 ] 0 1 eti. 0 3OS«iEf!:ffi^S3 OOSU© 
^JWcJ:^S^S*gS3 0.*7nTo /c/cL/0 16 

[ 0 0 6 5 ] 0 1 6 ^#^^-2)^0. mfiBStSMaSia3 
Oir«mriES^^>-f '^-^^^ ^'3 1 B?&5K^43ti. 
©f^t>?) CCBuiB«!ifflS^S3 1 *K:0,*3iA-r^S»© 



(XL) 



19 



(D^^tC isC^rStriBSIil-^S^fe^S 3 4 tCgylBie^ 3 

[006 6] :0^7:^:»'2>1f^CC <i:n«. mriBS^i1'7e:aS3 4 B 

[0 067 ] 03 A^>l^ti^ 1 6CD^^t?«. dK^ 
SCC|£DTB5HBSfmP3 4EK:SfM^^h?:S^O. ^ 10 
^Tfe^Tfe^aS 4*^6CC«P^«:«l»itL/cf^3S^«tcSP 

S=E*!I:a^S3 O^ffioT. SiSfi3 2©(100) 
M±CCS i 0,)S*«5^31fc«a3 4B<Dffi*6^>-'7--*«^ 

-C. I1/1*XPS (X-ray photoelectron spectroscop 
v) ffiCCj:i9afi:£'r-S*ii«:tf-:>/c„ K;1«I5£«:XPS 

^ (H,0-?>W«ift) CCJ:4S i o^m<omm$^it(D^S}S: 

[0 06 8] HI 7 ti. C(D<i:^^CLTt#enfcS i O 

7 <7)^i^t3:S^^1'^(0^^• 9 -^:7fe?^ii:T^CfcC:f ^> 5 0 mW 
/cm'cDMS^S^^c, HuiBSi^MSOl 0-4 5% 

ra^B^raiuri^-Sp is/csi 7CD^iir«. »3 

4 B<D{4S«:5fe«:0 9 rSftH^L//c^J!Btc<J: 0 Soa^bL-r 30 

[0 06 9]H17«:#M-r^CC. XPSSTSU^U/c 

5 i 0,1BOKJ1«. MI*SI5^3fecOMS*miiMK<Z)*^ 
1 5'-2 5%(DlSfflr«MS[i^tK:*$*5<J:-eit«Wtc. 
0. 6 6nm35^i60. 7 2 n TBSil^WtCitJjnU. 

amWCCO. 7 3nm*>6 0. 7 8 n mi^-Citttl-r&O 

J)^t>i)^^. $6«:017«. MiBflai*Sli1'5t:OM@[*^fr 
IBS^MS©*^ 2 5-35 roCDSm^Cltt. S i O^lSiD 
lij|C;:>^0. 7 2nm;&>6 0. 7 3nm*t?, f^-ftf^O. 40 
0 1 nmL/3JP^^fcl/&l^C<!:35>it>5&^^o 
[0 07 0] 018 (A) - (F) 01 7<DmmV 

[OO71]018(A)-(F) ^#flaT^tC. S i 

'P^H:. S i Oaia^lB/l^J^l. 0nm«T^?cSJ:5 

^ff^fiSL/ciS^. 018 (C) (DMS^S^MS02 5 

t>iPi>. JRpCCaiS (D) . (E) tCTSTcfc^tcm^fe 50 
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Rgg*S?i«aS©3 0%*^i^ii3 5%«:i9:5EO/cii 
-TJ^cCtj-^^^fT^Mffi^Hl 7Cc*5t:f5S iO,liCD 

cDM/l^ttiii. 2 1-1, 3 i^S-cWJ-rar^ci 

[0 0 7 2 ] CCDcfc^^f S i 0,Ji<D®i5^ 1. Onm 

s i o^mm(omm^<o^it\m9\%mm^^v-^-:>\.^ 
Tti»Jsnycfco[>r*s^5. PisoiJgstRcD^^b^iaffi 

[0 0 7 3 ]iai9«. ;&^;&^-SaS*«JiaiS»«tcr;>l^r. 

jiisj 5 n ^ :^ X A ^^S: jj^-r o 

[ 0 0 7 4 ] 0 1 9 *#M*r^tC. «[A[iSS i SS^ffi 

i -o-s i*-^ h9-ij?«3t^*-rss i o.®3&^?i5 
^sns, S iSS©M{b©jtm*S iM^Oig^cDii 

I 6 « 0 * o b s (cs«^s<o 1 rxom'f-m 

f)^^^xmit^ tifcm 1 9 CD J: ^ tj:tK1ScClit^<OJ^ ^ rj: 

A-r-Sii^^i*!.^* or 3 6tci^aorStt^bsn/cK^ 

{bK'fb*!iiiX1MCc:foi^'ca^^^S«:f*^r£tt®^S 
cDJiijntc <i: T 4> K< bli^S<^>l£ii)&5#fi^ b L r L 3^ ^ M 
iS;&^^D'2>4>©i#^?>*T'So 35P*^2>K{blifiRS<DS-?- 
BK^bicf^^-fe^u::' U ^ ->'^'/ 01 '7 

[0 0 7 5] f>^i)^^i^—iiitt. SiC^HtCLTS 

-6ii*ri^3n4fe<D<t^^6n^o 

[0 0 7 6] 01 7. I S(D^^mJ:K>. msiDmwsM 

S #/c*:^^cD^ 5 (DiljSfe WICC J: -2,S««aa^g 5 0 «: 
Otr^r. 02 0 (A) , (B) :teJ;O'02 1 (A) . 

(B) :&#RSUft3&56ltt?B-r«»o 

[OO77]02O(A). (B) ^#M-r^>tC. 02 

0 (B) «5t^0i 6vmmofcmR!imm^m3 

0' CD^ffi0^. $/c02O (A) «fraa«MtaSS3 
2ffi3 0 0mmOita^WT€>ti-&(DfIiB«ffi3 2±^ 
*5C:r-SS^^J^S*^fi^^4^*r. /C/CU02O (A) 
<DMS*?^fi^fli«v H5iB3 0 0 mmiSSI<DiS[«!taS«3 
2SrSS*i330mni©sS«3fei1-iiaiB34BK:J:«3. IS 
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(A) . (B) 9c(icmmofcm^^atMm'iri>^m 

[0 07 8] H2 0 {A> iD. H 1 6 (D««CDa«A!i 
S^g3 0' ^(D** 3 0 OmmS^ffi^'5>:^PS 

CDS 3 % 2 ccjig-r s c <L % 6 en 

[0 07 9] CtldcML. m2 1 (A) . (B) «±fB 
^gSOCDlf^^^To /C/CL02 1 (A) , (B) 

SiW^«BST"2»o 02 0 (A) . <B) tWl 

m(^. 02 1 (B) tm^mmmmib o(DW-mm^. m 

2 1 (A) *^tftiaa»«3 2±tC*5C:f^g|^7t:^S^*iJ 20 
[0 0 8 0 1021 (B) 

mibfcm.^<Dumm9^%ms4Br. 3 4B,tectaf3 

35.. 3 5a:tecl:0'3 53^cfc0|gi()*r^o 
[0 08 1 102 1 (A) ii. mfiB%i1-5!6i®3 4Bx. 

3 4B,*JJ:iyf3 4B,0[>3fem:tFJt^l : 1. 5 5 : UC 

[0 08 2] H2 1 (A) J:0*»!r»SJ:^K:. mi^^^ 
acD^ttli02O (A) CC7n*r*^3 0%^^-r^^tt^ 

®3 0. ^^t^«01 6rSiBJO/cS^Silg3 0* 

^^\.>xmim9^^m3 4 B*ffl»©««sg^^ags^ 

«cjS3CC>^{bl^?:IS[AaSaS3 2±«:j|5^-r^Ci3<^r 40 
[0 0 8 3] 3e)^C09^C7TKL/Cct^?^cC:7n-^'f- h 

7^ :/ 1 ccfcC^r^S^l^oJg^cDR^O «:Sin7fea^3 
4Ba^3 4Bj(D|g8(j>'>''7-l:k^^^b31i. X7=^'>:7'3 
r^l^S^rSffliU, ;^f^-y::^4r*3g:^j:*3E®«<Df^ 50 



!RfM2 0 0 2 - 1 00 62 7 
22 

«:sa!&:l^Kl^l^^•7-J:b%Jl^R■rSo 
«saaj|g6 ois*^-<*^«^^sose)?c€>s»ffl{t 

[0 0841022 «:*:||i6^CC J:^S«AfLa^S6 0 
[00851 022 ^r^RS-r-SK:. M iBSSMSS^g 6 

0 \t9t(om 1 nJS^ii-cittiB (x/c»«tea^s 3 o mm 

g3 1 (hpilio^Qfag^se 1 tfik:*5i>ritS5&^3 o Om 

mCOtSytftaSSe 2W«:«}t-r6<m^6 2«:WU. M 
IB«^ 6 2 »iaiElg»SB 6 3 ^ <fc 0 [bW£IB«iS nSo 

6 4;&5SC:ren. BaiBSg^^^6 4A»5Ki1'^a«6 
b^irUXmi^SS^^Q 2±(Dtti«!^SS^M*fT^>o 
HUiB*!iaSS6 n3:X^5i<>:/6 1 P^<fc 
^h^mi^dm^Q 1 *tc«B5iBttMaa««:?!^|t]T 

i^7-yX;V6 1 AT^^St^enrc^^o ^ /cmiiB*?®-:^. 
r.-:; h6 4tc»^^7Kaia8>&^ia:c:f6n. ^-f>6 4w^ 

2cpk:t*b--i5?^CD?Sl?S6 2H*«t9:C:f5ti. «[«kaSfi 

6 2w©ae[^$<jiai'rSo 

[00861 022 (D«fiR-C«. miB^-&6 2 CCje-^ 
5 tifcmmA 6 2 A O y > ^ C ^ J: 0 a 

S/cmriB§l^3ta56 4 A«. 02 2 CC^T i ^ tcttjag 
•&6 243CDlSiaS6 2 H«:|gaiJ"r^lgSil^>r>6 2 hii, 

wiB^ai^se lo^fSBtc, zi>iiip he 2c^iftux 

[0 08 7 1 023 (A) «02 2(DS«*3:a^fi6 0 
iiC^ii^X. B5iBl!itt&a»«6 2W*ll«g31±/ciS^(C*j 

c:r-si^as«6 2 w±K:*5W€>^^«l3SSoS:&r^^ 

mriBSIIi^7t;i2g6 4A<!:ttm»1fi6 2W<!:CDtl*t 
02 3 (A) «tttC5i«EA[!:a»S6 2WCD¥S:^r^ 

S^^T, */c02 3 (A) T«mraa«ias«6 2w 
(h^ase 4 A<b(Dra<oiij3:^r^iaiiai iv-^^^ :^di> 

::^) Ul 0 OmmiUrc^^o 

[00881023 (A) ^#M-r^tC. 05ia36W6 4 
A^a^JfiaS«6 2W(Z)**<^ia (t^a^t^Omm) (^Hl 

^cCcfc^tccfi^cx (giffloomm) amc^^^xmsi^mt 
scKttjiio^ ^!mm^7m(^i^r>xm9\-mi^tfi 
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/dt:r 1 5 0 mm^h LfctC6. miiBWaSS 6 2 W 

me 4 A *mriB»as« 6 2 wo^^^c^tij^ 1 

[0 08 9] CCDJc^CC. S2 2CDSSJDia$IM6 OtC 
M^T«Sli^*®6 4 A*02 2 4ik:inTJ:^^tSy^a 10 
S«6 2 WcD^S^^r^^C, «riBtfi«5a»«6 2W<D*vCx 
3&^e)l 1 Ommfdlrf-rfbL. S e>tcSuiB^J1^*JS6 4 A 
(D]i5$* 1 0 OmmCDiS^^iBSL. ?g^ffiS«6 2W 

[0090] 3 ^((Ci!)^i)^^^^Sf)^htniE^9\-ytM3 
4A^H2 2«:$^Hl-C5KL/c<fc^«:E6n/cffiH. 
titiriBlSAl^SSffie 4 Acr)4«'C>:«P>67 5mm3:)^e> 1 2 5 
mmOffiHr^{43-t^'SCi«:i:0. BUlBHSJaaSS 6 20 
4 A±CC?gs83n'SM^t«<D|glS5*fij«:^^b3'ti:SC i 
feojeeT^'So ^/c5tccH9'rSi?BU/cS®3^j:MJ?^i^ 

AiCOlirSJScomS«:5}ce^)^C<btC<tt). 

Sg6 0k:HW<oM/l^^:J^— {l:^^^H*«iE^^ ^ 

tmmm e o v^t^tcom i sisfefi^tc*5t:t ^s^s^a 

3 0*-6C>«3 0' K:]t'<TSj6i1'3fe®6 4A©^ttffiH 
:S<r^Ctifi'V^^o 30 

[0 09 1 ] 02 4^#M-r^CC. :2f^^t^rii$fe(D^ 

ffi^ <D9IJ1-3l£iS6 4A^Dl!fltcSt:t/c5fe«H:x--^ h 
6 4(3[)f^*:>DCC. 1tS[0@5e^^»'7 4A». 74A, 

^siii-TfeiK? 4 Ai*5<fcc>*7 4A,%-en^no*fiJrr^ 40 
mT\imM^^9^^M 7 4 A, {tmnms^s 2 wcD*.c^ 

*^e2 5mm/ct:r*S:^r^±31-ffl'J^^i4L/^^(iS^^^ ^ 

So ^ib(^mn^^m::i^^y h 7 4tC«HiriB5^5^3feaS7 4 
A.*5cl:c;7 4 A,CcmL-caii1-*2ia«7 4 B^^lftW 

[0092]ia25«. 02 4<D»K*tta$IS7 0 tC*j 

t:f-5. friBSiJi'7fe®7 4Ai©;^cc<t^atea^ so 
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W±rcDSIi1^3t?aa^^*5<tP^t«SBSSJ1^3fea87 4 a, cd 

CcMiB^i1-5feiS7 4 Aa*5j:0'7 4A,CDffi:&«:IBIftb/c 

l^-C. miiB5^^7fe?®7 4A.«ajaaS«6 2WcD*.i:x 
7:>ie>*S:^r^±*1-WJ«: 2 5 mm/cC:ffiP5 Lrs:c:f 6nr 

*5 0 . BU IBSUJI-^® 7 4 A , i^tS^5^laS« 6 2 

*.c.xd>^=>^S:&r6i±Jl^m«: 1 7 5 mmmmLxm^^ti 

Xi^^^o 3 6(C02 5K:fcC^r«Mia^i1'3t:iS7 4Ai 
t^JS;-rSlgl6^g7 4 aiCCct 0 7 3%oa^jr|gl(i 

-:&tuSB«ii-5teaR7 4A,^i*ntvr^ffi«i«g7 

4 a , J: 0 2 7 %(Dti^t}XmW}^tlX{.^^o 
[0 09 3] 02 5 J:Ot):d^e<fc^CC. BufB^n5taS7 
4 A.*5J:c;7 4 A, ti^it-riimwcc^^fr S^il-JfeSfi 

\^f)m(fC u^x \.^^fc^^tx^tiomm^^ v -^ss^t 

r -2) C i tc<i: 0 . ««!iaS«6 2 W±^##CC-«aSI 

-c«. Mia^51-7fecr>Mi*»@^^k?&^2%^octtiSiJ3nr 
7 4 at. 1 4^^(msmn^^^\.^'±. 7.^^-:^^^ 

*50iTfiSMJlg*«:SffiL. ::^'r*-^:/4tc*5lirS3affl^ 
jJ^T S C i J: 0 c i 3&ir # So 

*!ia^B8oo[)«^^^-ro /C/CU02 5 4J. %^wm 

[ 0 0 9 4 ] 0 2 5 €:#M*r €>iC, ^^jSfeWKDSSftia 
^S8 0 «5tcoSafiWlK:cfc*S«A&a«g7 0 <bffi<Hb 
/£i1ifi£^Wr'2)3&^. S^gS?g7 0K:*5t:fS7^:?^^'=^ 
h 7 4<Dft*^0tc, li^6^/c^1:^icor;^5^^?AF- 
AJ:^^^:^^^!®:^.^:..:, h8 4*^St:f6nr*50, fri3:)16 
iSa:^^ h8 4±0C»MiB§li^ifeJK7 4A.:foctO'7 4 
A,;&^S^j:oyclS3r. '^Uf:>%Wm.W^e2'^<om. 

[0 0 9 5] 02 7«02 6OS«AftaiSg8OCD^ 
1«iaa®«6 2WiaSi1^5fe«7 4Ai. 74A,iO 

[0 096] 02 7 4#MTS«:. fr8BSSi1-7taa7 4A 

C:fginfc{4gtc*5i>T. mi<^>':'-^'r^:^^>:^WD 

trst:re>nr*50. -:&H5f35ft^3t®7 4 A.^tSKta 

6 2 WOip.CxO i 0 A t J^cCffi^ r , 

/cC:f^ti/cfl[gCC*JCit:. cfcO/h33G:SI2CDC7-^7'-( 

x^>;5^wD,ria:c:f e>nt:i^Sc 5t<DSfi*0:aiSg7 

OilslStC. mifa5^5^*S^7 4Aa«fii6^g7 4aaCC 
.fcO. ^/c§^5^7^®7 4A,J*iittKg7 4a,tC<i:0. 

[0 097] 02 8«B2 60C>S«<affiKg8 O^fcl^ 
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ni 0 Omm*5i:Df6 OminU:SSL//c^^CDmJiB*Sift 

ffi. 2e)^B?iB?fei^^iSi74A,*5J:?>'74A,k:cl:^^ 
fiK^9t-it:5fia^3^flJ*5^To /c/c L S 2 8 *C «friaS^i1-7fe 

[0 098] 02 8«:#ftST'5OC. «u IB^JI-Tlcaa 7 4 A 
,4c5cfcO'7 4 A,«:cl:S«?f5l&SiS^flj«c>-rnfc#8H^ 

H9iimS^cSiiJfi^g5^*JlB^cfcO. S^i1'^®7 4A. 

^^zfi AA^omMmm^^Kf-^^i^ictifi-vt 

[0 1 0 0 ] 02 9 (A) tJjl^coy^- h-:^^XvS 
[0 1 0 1 ] 02 9 (A) *#M'rStC. SSteS^S 

9o«. Sfssj<-h9 I A(tc:hi.>xm^^ti^mmns 

9 1 *cc«iaSSSW?rffif^-r€>S^«^'&9 2 

Xvaa9 3 3J>^fl5J?S3 * /cMiB55effiJ*a 9 2 

0[>T^c«. frSBfflafflffiS«W«:3*j£Lr t -^S? 9 4*JWJ 

^anrc^^o ^/cS2 9 (A) *tcji. i!riBU'=e--h 

i;^- hy^Xv®9 3 0[)ii:T. -r^ctj-^SulBU^-- h 

/cii^ictJ. H5iB*S*!iaSSWcD43/i:^«:*5i>t:«:;^ift 

[0 102] 03O». 8uiaV^-h:7-^:^-=7jK9 3CD 

CO 1 03] ®30*#M'rSK:. W8BU*'-h:/'7X 
vag9 3t*. — KCC:foC>rmfiBS«*iiaSS9 HC^lf 
Sti. <teffiCCN,*>^C>«A rl?<D:7"'7Xv:*fX^«A 
•rSA0n9 3a*Ji^JS3tl. d/9 3 

;g^-r 9 3 A i . MIB^f* 9 3 A ±CDH?iBffeffltCffJ 

*»9 3A(DMgB-ffltCjg^3n. fIfB'J^--h:/^X 
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vjg9 3rfl5RE3nA:rS!i'5ri^:<7Jl/45^l»<DSagB€:^ 
Lrm)iB^i^aSg9 1 tc«t&-r ^>5^ffil5C«9 3 C<!: J: 
0 ^j: 0 . MIB:*:^ 9 3 A ©ii^JCC «mf IB— ^ <!: ffeffiCD* 
PaCC"7^:t'':» h 9 3 D*^lES3n4o li-t- h 

^X^m9 3 friB^AP 9 3a ^r/M^rmfiB^f* 
9 3 A*{cN,:^X'?^Ar:^;^*^AO. 3 ^CCgJIBT 
>f*:^9 3 B^cv-Y ^nig%*&«-rSC<btCcfc«P. BSflB 
*f*9 3A*«:friB"5'^*^v h9 3DCD{4g«:*fieL/t: 
:7-^Xvj&iff5^3n. :7-^X'7CCj:0N,:^Xd^r£tt<b 

mR9 3 C%^Ut:8SriB«LffiSS9 1 ^tc^A^n^o 
[ 0 1 0 4 ] 0 2 9 ( B ) «0 2 9 (A) (Dm^Hm^ 
g9 0tC^DSuiBS i 0,)g*}f5fiSi3tl/cS its^o^a* 
SW±tCS i ONJ®*«^*^fl^'rjgfiEl//c*g'&<D, S 

(B) N©?fia^ffi«1lS«LaS^W(04i'C^^lliSi 

[0 1 0 5] S29 (B) ^0mr^(tc. mmmmmw 

[0 10 6] Cti^*tL/. 03 1 (A) . (B) ti^^ 

m<om 9 uss^tcct ^ssi^^a^s i o o <Dmf&^7jk 

-To tcfcLmS 1 (A) »»fffiH*. */cH3 1 (B) 

{t^m^^mTo 03 1 (A) r (B) 43. 9t(cmmi^ 

30 [0 1 07] S3 1 (A) . (B) *#M-r^«:. *^ 

0) . (xa. 0) (tcmf&^tix^^. ^o^mmftBtt 

(A) . (B) (c^-Tcfc^tClftiaaSKW^lHllE^ii^ 
c i tc J: 0 . se?W±cc*$ W ^ -7 2^:^; ;KDige[^^f&3&5ip 

40 [0 1 0 8] 03 2 (A) t5fBtft«IiaS«WibT 

aaccs i o^m^^^fSL\^tcs i ss^ffii^ tsjiias 

Sjb«Laf«os«affi©Ni8ffii3^fli*^'ro — 

3 2 (B) fjiBs \mmjo:>mmm<D^^mmj 

K^ffi^^-To /C/CL03 2 (A) , (B) ■. ♦ 

3iCD^^<ie-p/cia^. i;*-b:7*^XvaS9 3,(D<5^^^ 
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